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Waldenström’s Macroglobulinemia
Incidence Patterns in the United States, 1988–1994

BACKGROUND. There are few data describing the epidemiologic aspects of Walden-Frank D. Groves, M.D., M.P.H.1

ström’s macroglobulinemia (WM), a rare lymphoplasmaproliferative disorder.Lois B. Travis, M.D.1

METHODS. The authors evaluated the incidence of WM reported in 11 population-Susan S. Devesa, Ph.D1

based cancer registries in the U.S.Lynn A. G. Ries, M.S.2

RESULTS. A total of 624 cases were diagnosed between January 1, 1988 (when WMJoseph F. Fraumeni, Jr., M.D.1

became reportable) and December 31, 1994. Age-adjusted incidence rates for WM

(per 1 million person-years at risk) were 3.4 among males and 1.7 among females.1 Division of Cancer Epidemiology and Genetics,
The rates increased sharply with age, from 0.1 at age õ 45 years to 36.3 at ageNational Cancer Institute, National Institutes of
75/ years (males) and from 0.1 at ageõ 45 years to 16.4 at age 75/ years (females).Health, Bethesda, Maryland.
The rates for WM were comparable to those for hairy cell leukemia, but consider-

2 Division of Cancer Prevention and Control, Na-
ably lower than those for multiple myeloma or chronic lymphocytic leukemia.tional Cancer Institute, National Institutes of
Some geographic variation was evident, with age-adjusted rates among white malesHealth, Bethesda, Maryland.
ranging from 2.2–7.8 across registries. There was no significant change in rates

over the 7-year study period (P ú 0.05). The markedly higher rates for WM among

whites than blacks stand in contrast to multiple myeloma, which occurs twice as

often among blacks.

CONCLUSIONS. This survey provides new data regarding the incidence patterns of

WM in the U.S. However, further epidemiologic studies with biomarkers are needed

to define the environmental, genetic, immunologic, and viral determinants of this

rare but distinctive disorder. Cancer 1998;82:1078–81.

q 1998 American Cancer Society.
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Waldenström’s macroglobulinemia (WM) is a malignant lymph-
oplasmaproliferative disorder characterized by high levels of cir-

culating monoclonal immunoglobulin M and bone marrow infiltra-
tion by lymphoplasmacytoid cells. Although initially described more
than 50 years ago,1 little is known regarding risk factors for WM,2 and
descriptions of incidence patterns are sparse.3 To clarify the epidemi-Of the 624 cases reported in this article, 89

(all from Seattle) were published previously in: ologic patterns of WM in the general U.S. population, we evaluated
Herrinton LJ, Weiss NS. Incidence of Walden- 624 cases reported to 11 population-based cancer registries over a 7-
ström’s macroglobulinemia. Blood 1993;82: year period, and compared them with the incidence rates of other B-
3148–50. cell malignancies during the same time period.

Address for reprints: Frank D. Groves, M.D., METHODS
M.P.H., Division of Cancer Epidemiology and We examined the incidence of WM across 11 population-based cancer
Genetics, National Cancer Institute, Executive registries that participate in the Surveillance, Epidemiology, and End
Plaza North, Room #431-C, 6130 Executive

Results (SEER) Program of the National Cancer Institute. These regis-Boulevard, Bethesda, MD 20892-7368.
tries comprise approximately 14% of the U.S. population and include
the states of Connecticut, Hawaii, Iowa, New Mexico, and Utah andReceived July 1, 1997; revision received Sep-

tember 23, 1997; accepted September 23, 1997. the metropolitan areas of Detroit, Atlanta, Los Angeles, Seattle-Puget
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TABLE 1
Incidence of Waldenström’s Macroglobulinemia and Other Selected Lymphoproliferative Disorders by Race and Gender: 11 Population-Based
Cancer Registries, SEER Program, 1988–1994

White males White females Black males Black females

Diagnosis No. Ratea No. Rate No. Rate No. Rate

Waldenström’s macroglobulinemia 326 3.6 225 1.7 16 1.7 15 1.3
Hairy cell leukemia 426 4.5 116 1.0 9 1.0 4 0.4
Multiple myeloma 4342 47.2 3941 31.2 886 107.5 875 74.4
Chronic lymphocytic leukemia 3965 43.5 2907 22.1 312 37.5 229 19.3

SEER: Surveillance, Epidemiology, and End Results Program.
a Newly diagnosed cases per 1 million persons per year, age-adjusted using the 1970 U.S. standard.

able, through December 31, 1994. Population esti-
mates by age, gender, race, county, and calendar year
from the Census Bureau were used to calculate inci-
dence rates.

Age-adjusted (1970 U.S. standard) incidence rates
were calculated for all ages combined and for 5 age
categories (õ45 years, 45–54 years, 55–64 years, 65–
74 years, and 75/ years). Rates are presented in terms
of new cases per 1 million persons per year, and ana-
lyzed by race, gender, age, and geographic area. Simi-
lar methods were used to calculate the incidence of
other morphologically and clinically distinct B-cell
malignancies reported to the SEER Program during
the same time period, including multiple myeloma
(ICDO-2-9732), chronic lymphocytic leukemia (ICDO-
2-9823), and hairy cell leukemia (ICDO-2-9940).

RESULTS
A total of 624 cases of WM (367 males and 257 females)
was diagnosed among residents of 11 SEER Program
areas over the 7-year period 1988–1994, yielding inci-
dence rates (all races combined) of 3.4 among males
and 1.7 among females. A total of 560 cases (90%) were

FIGURE 1. Age-specific incidence of Waldenström’s macroglobulinemia confirmed microscopically; the remaining 10% of WM
and other selected lymphoproliferative disorders among whites by gender. diagnoses were based on clinical impressions of the
Data from the Surveillance, Epidemiology, and End Results Program 1988– treating physicians. There were 551 cases diagnosed
1994. among whites (326 males and 225 females), 31 among

blacks (16 males and 15 females), 22 among other
races (14 males and 8 females), and 20 with unknown
race (11 males and 9 females). Thus, white males rep-Sound, San Francisco-Oakland, and San Jose-Monte-

rey. Patient demographic data, diagnostic information resented 52% of all cases, white females represented
36%, blacks represented 5%, other races represented(including method of diagnosis), cancer site, and his-

tology are among the variables routinely collected 4%, and those whose race was unspecified represented
3%. The incidence rate among white males (3.6) wasfrom medical records by trained SEER abstractors. Site

and histology were coded according to the Second edi- more than twice that reported in the other 3 major
race/gender groups (Table 1). Among males, the esti-tion of the International Classification of Diseases for

Oncology (ICDO-2).4 Cases were diagnosed from Janu- mated annual percent change in age-adjusted inci-
dence was 03% (95% confidence interval [CI], 08%,ary 1, 1988, when WM (ICDO-2-9761) became report-
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TABLE 2
Incidence of Waldenström’s Macroglobulinemia among Whites in 11 Population-Based Cancer Registries: SEER Program, 1988–1994a

Males Females

Registry No. Rate 95% CI No. Rate 95% CI

Hawaii 7 7.8 (3.1–17.2) 3 2.9 (0.6–10.9)
New Mexico 25 5.3 (3.4–7.9) 13 2.1 (1.1–3.8)
Iowa 54 4.9 (3.6–6.5) 44 2.8 (2.0–3.9)
Seattle 51 4.9 (3.6–6.5) 30 2.0 (1.3–3.0)
San Jose/Monterey 19 4.0 (2.4–6.3) 12 1.7 (0.9–3.3)
Utah 14 3.2 (1.7–5.3) 7 1.0 (0.4–2.4)
San Francisco 30 3.2 (2.1–4.7) 23 1.6 (1.0–2.7)
Los Angeles 59 3.0 (2.3–3.9) 39 1.5 (1.0–2.1)
Detroit 30 3.0 (2.0–4.4) 28 1.8 (1.2–2.8)
Connecticut 29 2.5 (1.6–3.7) 21 1.1 (0.7–2.0)
Atlanta 8 2.2 (0.9–4.5) 5 1.0 (0.3–2.6)
All registries 326 3.6 (3.2–4.0) 225 1.7 (1.5–2.0)

CI: 95% confidence interval; SEER: Surveillance, Epidemiology, and End Results Program.
a Newly diagnosed cases per 1 million persons per year, age-adjusted using the 1970 U.S. standard.

/3%). Among females, the estimated annual percent mia increased less steeply and tended to peak at an
earlier age (range, 65–74 years), especially in men.change in age-adjusted incidence was /5% (95% CI,

04%, /14%).
Incidence rates for WM increased geometrically DISCUSSION

This survey provides new data on the incidence pat-with age among whites, with the male/female ratio
being greater than one for all ages ú 45 years (Fig. terns of WM in the general U.S. population, based, to

our knowledge, on the largest number (n Å 624) of1). Some geographic variation was observed among
whites, with incidence rates across SEER registries cases reported to date (89 of the cases from Seattle

previously were reported by Herrinton and Weiss3 ).ranging from 2.2–7.8 for males and 1.0–2.9 for fe-
males, but confidence limits were wide (Table 2). High For comparison, the incidence patterns were exam-

ined for other B-cell malignancies derived from therates for white males were reported in Iowa (4.9), Seat-
tle (4.9), New Mexico (5.3), and Hawaii (7.8), although same population and period of study. In addition to

multiple myeloma and chronic lymphocytic leukemia,the latter estimate was based on only 7 cases. Among
females, the highest rates were reported in Seattle we included hairy cell leukemia, for which population-

based incidence data5 are scarce. Our survey under-(2.0), New Mexico (2.1), Iowa (2.8), and Hawaii (2.9),
although the latter estimate was based on only 3 cases. scores the rarity of WM, particularly when compared

with the more common B-cell malignancies (multipleData for nonwhite groups were too sparse to permit
assessment by age, gender, or geographic area. myeloma and chronic lymphocytic leukemia), whereas

the incidence of WM was similar to hairy cell leukemia.As shown in Table 1, the age-adjusted incidence
rates for WM were considerably lower than those re- Although the rates for multiple myeloma were higher

among blacks, the rates for WM were higher in whites.ported for multiple myeloma (47.2 in males and 31.2
in females) and chronic lymphocytic leukemia (43.5 This contrast is interesting to note because both of

these immunoproliferative tumors are believed to de-in males and 22.1 in females). The overall rates were
similar to hairy cell leukemia, which was reported rive from B cells at a late stage of maturation.6

The time trends in the incidence of WM were un-most often among white males (4.5). For hairy cell
leukemia, the male/female and white/black rate ratios remarkable over the 7-year interval of study. This is

reassuring because it would be difficult to determineranged between 2:1 and 4:1. All B-cell neoplasms oc-
curred more frequently among males than females, whether an upward trend was real or simply due to

reporting practices as a new diagnostic entity wasand all except multiple myeloma were more common
among whites than blacks. As shown in Figure 1, the added to SEER Program registry files. Although geo-

graphic patterns may be influenced by variations inrates for multiple myeloma, chronic lymphocytic leu-
kemia, and WM rose sharply with advancing age in case reporting, the distinctive features of WM make

it unlikely that diagnostic factors are involved. Theparallel with one another. Conversely, hairy cell leuke-
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